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DETAILED ACTION 
Drawings 

1. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the "p-type and n-type semiconductor 
layer comprise a plurality of compound layers" ; "the reflective layer is a multi-layer structure" ; 
"the reflective layer and the p-type and the n-type semiconductor layers contact at a rough 
surface, the rough surface having an incline or a curved structure" ; "the DBR layer" must be 
shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the Office 
action to avoid abandonment of the application. The objection to the drawings will not be held 
in abeyance. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: 

LIGHT-EMITTING DEVICE HAVING REFLECTIVE LAYER FORMED UNDER 
THE ELECTRODES 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
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pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 9, 16 and 21 are rejected under 35 U.S.C. 112, first paragraph, because the best 
mode contemplated by the inventor has not been disclosed. Evidence of concealment of the best 
mode is based upon the quality of applicants disclosure is so poor, as to effectively result in 
concealment. 

At best, the specification discloses that following the formation of the semiconductor 
layers 42, 47, 43 and 44 on the substrate 41, etching is performed and resulted in "rough" 
surface. 

As best understood by the examiner, the "rough" surface is an inherent result of etching 
of the semiconductor layers, since the "rough" surface were not formed by deposition and simply 
formed by etching. (See [0018]). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



4. Claims 1-9 are rejected under 35 U.S.C. 102(e) as being anticipated by Wang (U.S. 
Patent No. 6,469,324). 
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With respect to claim 1 , Deppe teaches a semiconductor light-emitting device (LED) as 
claimed including: 

a substrate (13); 

an n-type electrode (28) located on a bottom surface of the substrate (13); 

an active layer (122) located on a top surface of the substrate (13); 

a p-type semiconductor layer (16) covering the active layer (13); 

a reflective layer (180) located on the p-type semiconductor layer (124); and 

a p-type electrode (26) covering the reflective layer (180). (See Figs. 7, 10). 

With respect to claim 2, the substrate (13) of Wang is a conductive material. 

With respect to claim 3, the p-type semiconductor layer of Wang comprises a plurality of 
p-type III-V compound layers (124/14/16). 

With respect to claim 4, the reflective layer (180) of Wang is a conductive layer with 
predetermined reflectivity, the reflective layer (180) reflects light from the active layer (122) to 
avoid light being absorbed by the p-type electrode (26). 

With respect to claim 5, the reflective layer (180) of Wang is a single-layer structure. 

With respect to claim 6, the reflective layer of Wang is a multi-layer structure (18). 

With respect to claim 7, the reflective layer (180) of Wang comprises silver (Ag). 

With respect to claim 8, the reflective layer (180) of Wang is a conductive layer with 
predetermined scattering rate, the reflective layer (180) partially reflects light from the active 
layer to reduce light being absorbed by the p-type electrode (26). 
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With respect to claim 9, the reflective layer (180) and the p-type semiconductor layer 
(16) of Wang contact at a rough surface, the rough surface having an incline or a curved structure 
with a specific reflective angle to enhance the reflective layer. (See Figs. 13, 14). 

5. Claims 11,12, 14-17, 19 and 20 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Yoo (U.S. Pub. No. 2003/0189212). 

With respect to claim 1 1 , Yoo teaches a semiconductor light-emitting device (LED) as 
claimed including: 

a substrate (22); 

an n-type semiconductor layer (26) covering the substrate (22); 
an active layer (28) and an n-type electrode (40) separately covering portions of the n- 
type semiconductor layer (26); 

a p-type semiconductor layer (30) covering the active layer (28); 

a first reflective layer (34) located on the p-type semiconductor layer (30); and 

a p-type electrode (36) covering the first reflective layer (34). (See Fig. 1 A). 

With respect to claim 12, the substrate (22) of Yoo is a nonconductive material. 

With respect to claim 14, the LED of Yoo further comprises a second reflective layer (38) 
located between the n-type semiconductor layer (26) and the n-type electrode (40). 

With respect to claim 15, the first reflective layer (34) and the second reflective layer (38) 
of Yoo are both a conductive layer with predetermined reflectivity, the first reflective layer (34) 
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and the second reflective layer (38) reflect light from the active layer (28) to avoid light being 
absorbed by the p-type electrode (36) and the n-type electrode (40). 

With respect to claim 16, as best understood by the examiner, the second reflective layer 
(38) and the n-type semiconductor layer (26) inherently contact at a rough surface, the rough 
surface having an incline or a curved structure with a specific reflective angle to enhance the 
second reflective layer are the result of an etch. 

With respect to claim 17, the first reflective layer (34) and the second reflective layer (38) 
of Yoo are both a single-layer structure. 

With respect to claim 19, the first reflective layer (34) and the second reflective layer 
comprise gold (Au) or Platinum (Pt). 

With respect to claim 20, the first reflective layer (34) and the second reflective layer (38) 
are both a conductive layer with predetermined scattering rate, the first reflective layer (34) and 
the second reflective layer (38) partially reflect light from the active layer (28) to reduce light 
being absorbed by the p-type electrode (36) and the n-type electrode (40). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang '324 as 
applied to claim 1 and 4 above, and further in view of Estevez-Garcia (U.S. Patent No. 
6,586,721). 

With respect to claim 10, Wang teaches an LED further includes conductive reflective 
layer (180A) located between the substrate (13) and the active layer (122). 

Thus, Wang is shown to teach all the features of the claim with the exception of using a 
distributed Bragg reflector (DBR). 

However, Estevez-Garcia also teaches the LED (16) further includes a DBR reflective 
layer (21) located between the substrate (20) and the active layer (25). (See Fig. 3). 

* 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the reflective layer of Wang using a DBR type reflective layer as taught by 
Estevez-Garcia to reflect light from the active layer to avoid light being absorbed by the n-type 
electrode. 

7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo '212 as 
applied to claim 1 1 above, and further in view of Rennie et al. (U.S. Patent No. 6,121,638). 

Yoo teaches an LED having n-type and p-type semiconductor layers. 

Thus, Yoo is shown to teach all the features of the claim with the exception of disclosing 
a multi-layer n-type and p-type semiconductor. 

However, Rennie teaches an LED having plurality of n-type and p-type III-V compound 
semiconductor layers. (See Figs. 18-23). 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the LED of Yoo having plurality of n-type and p-type III-V compound 
semiconductor layers as taught by Rennie to improve the performance of the device. 

8. Claims 18 and 21 are rejected under 35 U.S. C. 103(a) as being unpatentable over Yoo 
'212 as applied to claims 1 1 and 15 above, and further in view of Wang '324. 

With respect to claim 18, Yoo teaches an LED having the first and second reflective 

layers. 

Thus, Yoo is shown to teach all the features of the claim with the exception of both layers 
are formed of multi-layer structure. 

However, Wang teaches an LED having both first, p-side (18) and second, n-side (18A) 
reflective layers are formed of multi-layer structure (180/182). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form both first and second reflective layers of Yoo comprise multi-layer structure 
as taught by Wang minimize optical loss due to light piping and substrate absorption. 

With respect to claim 21, Yoo teaches an LED having a first reflective layer (34) formed 
on the p-type semiconductor layer (30). 

Thus, Yoo is shown to teach all the features of the claim with the exception of the first 
reflective layer and the p-type semiconductor layer contact at a rough surface. 
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However, Wang teaches the first reflective layer ( 1 80) contacts the p-type semiconductor 
layer (16) at a rough surface, the rough surface having an incline or a curved structure with a 
specific reflective angle to enhance the first reflective layer. (See Figs. 13-14). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the first reflective layer and the p-type semiconductor layer of Yoo 
contacting at a rough surface as taught by Wang to maximize the light extraction. 

9. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoo '212 as 
applied to claim 1 1 above, and further in view of Applicant Admitted Prior Art (hereinafter 
APA). 

Yoo teaches an LED having a reflective layer on the n-type semiconductor layer. 

Thus, Yoo is shown to teach all the features of the claim with the exception of further 
includes an DBR on the substrate. 

However, APA teaches a reflective layer (22) of DBR type is formed between the 
substrate (21) and n-type semiconductor layer (27). (See Fig. 2). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the LED of Yoo further including a distributed Bragg reflector (DBR) 
between the substrate and the n-type semiconductor layer as taught by APA to avoid losing light 
through the substrate. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 9:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




